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•B^AOB FUBinCATIOy Dt AKCSICA. 

T k * • « > • • tea a t F M i a a a . l i ka P i r i l M W k a l t 
k M a t t i m r t H • « * • H M M M I t i w m m i i n n aad 
w l U n . • A r t aO id d M i t p i t e o f t W f a n * aad I W 
a t « « f « ^ » | . l « « was 0 n m c m r ( • • r a a i * acs In 
HO* i M i M l ' I n a tKaa a T — r a f t w I t v a a p M la 
•paraHoa l a f t r i M t l o a m ^ r O m t ^km ifnmrmt mm 
taa e ( Ik* mwtwne* mrHtam an-i M w a c C u n 
. _ . ^ - . . . _ . . . - f^ 

, „ _ . _ .. . .>eurf-rr U 
. tkare had baaa U d l « . a O f t . a f br ick as i t 4 » . i ' 

ft. a f * t i r H « l p i p * ( t a n a • ? « « » . t l i « l a - t . r 
« l a f i a c d ia iaa t m ( t a m w a t e r t n m ** i>r . :.> 
t a a c i M a t a I W M c k • t e r m m m m n u v U •! >;. 
• r fdJW a f M M aad w c r t a l t c n a i r n r - : ^ - . 
d tackars* l a te L a k * C a l e a a l . T W p i i f >• 
a r a v f s a r t « f t W f o l l v w i a s n n * and h-n«tb. 

V t . • • * . y 
UtM a-io 14-. 

num " i " - " i -
_«« u««« «^"-

« W F t f W a a c a ^ a a r - T M * l a f a n a a l i a a haa W * a 
coab iaad w i t k aack * f t W a u t t v r t avT ioa r i r pab-
l i * h « I aa la a i i i a a r r l » o a k * i W p n w a t a i t l r l * 
aaoiptat* aad I n t e O i f i M . l a I t w l f i t r . B i B M i t t . 
W i l U a a i b C l K , w a * *ec iB* * r fo r t l w whcfo 9 * t . a . 
aad M r B . & Ck«t>ros( l r . U A m Sue. C E. . 
v a a canaol t iax r u t t a ^ n . 

P a l l M a a I* d t a a t o d opoo th» wcat . h o r * o f V t k r 
CaluBWt. U a l l M aeath of t h . C h i r a c * Cenr t 
H o n * . , • b . r . t W Pn l lman I s t r m u hmrr about 
4.000 ac ta * o f laad. I t ia i v a c h n i b r t h . l i i i no l« 
C a a t r a l B r , and h j racvot aaaexat loo now r.>nD< 
a p a r t o f t W ritj aC (%lca«<v L a k . C a i u o r r U 
m BUaa I n s b r 1V» a i l t o in « i< i th . aad raosTCt. 
w i t k l a k a M i c U s a a b r t h . C a l a i a . i U t m . A r 
ca rd iac t o M r . W iU iaaw ' d n r r i p t i a o in U S X L a k r 

t W C a l a a c t R l va r b r a Moal l r W o i M l . W i t h . a r r 
i a c alacca o t w a t w «W l a k . d lK faa rcm ia to t h . 
riTiT a r w a l a r t n m t W H * w tato the lake. 

T W laad apoa w h i c k t W c i t r . U B < I . i . b l u r d a r . 
H ) 4 , ia • b p t k . nat tDC apoa U i n . mrfc. and i ta n i r 
Cac* ia b a a » t o » f t a b o r . the lake I n t t . 

aaa i ta iT » w « « . b r araa aa f o l l i w a 

F ig . ! & S * « t g * and Watar Pumping S 

• W t t o r Towar . Pullman. I I I . 

W b r L waa bacnn vpaa t h * t o w s b j t W r o U m a o 
P a U r e C a r Co. la M a y . 1880. the S n t f a i o i l r 
w a a l I h v r * J a n . L l i B I . and I t naw haa a p >pnlatioa 
aat fmated at 12.00IIL T W p r c w n t iadastr iea t W r e 
are l b . PBl la tao Car W a t t s , emp lo r i ax O T I T 4j00l» 
c p e r a t i r e . . (he A l i en Paper Car Whee l W o r k t , I h r 
U n i o n F o a n d r r . the rnJ Imao I r oo & Siee l Wocfca, 
t h * S t a o d a i d K a i t t i o s MlUa. the P a l o t Waifca. the 
T a m C o t t a W w t a . t W t t c i vw t ' a c t o r r . and t W 
D r o p F o i s * ft F o a n d r r COL'S JTerfca. I k a i a eart-
una iadnatr iaa, w i t h t W car wocka. aaaplur a c a u l 
o f about AaOO o p t i a t l f a a . 

O c t . i a , 1881 . t W aawetas* aratem waa po t In 
operat ioB b r a ta r t i ac the sewas* p d m p . . L a k e 
C a i a m e t not be inc a a a l t a b l . bodr o f wa te r to re-
calTo tbe aewac* o t Pa l lmao . and an on t le t tu 
j ^ e U i r h i g a a requ i r i ax pnmpiox t h r a a s h fK« 
B i l s a o f p ipe. I t was der ided to p n r i f r t W a c w a r -
b r b road (kr icat iua, auppleaantcd b r I n t c r v i t l e a t 
S l l r a t i un . 

T W w p a r a t e aratem o f sewerate waa adopted tu 
s a r . expaaae aad l a s u i * bat ter r e a o l u a t t W dia-

. IT. I C a # T W 
I«ti i l7 coadf l iMd f rom a MPar oa - n . l-nU-

a a d ' 
a w r fur l k . a r s t r a . taad aHtar. I W W M t n a WctMr 
o f Kaclaevrs, J a u . ft. U U aa4 pBU.ai.«l la t W 
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r « . s r . S a c t i o n T h R M g M o w w . 

. , 4 M O » i a . 

; TWsl • • ' - - • « - ^ 
Maobulea are ptaeed f r o m 140 t o V O t t . S'.n'-

aad on t W M n l u r r aewefw ha»e pe r fo r« f -d > , T ^ - -
pcn r iuon faeinc made f o r the c a t r b t n ( o f th> '. 
wh ich paawe t h r e o t h t W perforat iona. 

T h e ». 12. I B and t 8 - i n a a s l u r r a e w r * .. 
•ashed d i t ve t l r f r o m t W w s t e r ' m a i n * Ad'! iM>t; 
• n b i o s la aarared. or was In I f f iC , f r o m sa to tn . i t . 
V i u h i n x bas ia t wh ich recei r e a l l b u t the w a - " 
elaaet waste* o f aeeeral boose* aod d is rharze i t •'> 
o w a n * o f s tpWaa. T W basins alan a r t a * c r . n * 
t rapa. t W ripbona beinc eaper ta l l r de«cse>I fu r. 

i>».Kon r»'*«T 
*o i r . ao f t . In fiamalar a a d I S f t de»v. I n r ^ t - t 
beneath t W w a t e r w a i t a tower . T W ootl*-t w w ' r . 

t tbe resenroir arc aboat 16 f t below t W g n r r a ' 
grade o f PnUmaa. 

T W m e r r o l r ia TaBtOated b y a a n a a o f e icL t 
l a e a . each 165 f t . h i f h . l i ned w i t h IZ^ in . a - r 
pipe, bo i l t Iato the bottreaaaa o f * e wa re r tow.-r. 
and also b r a SO-in. pipe lead inc to t W rfaima<-j . ' . 
the car abopa. 

B o t h the aewace and water^worfcs p n s i p i a ' -
pfatred aboot 10 f t . W l o w the CRrand sa r fa re «o » 
masnnr r floor, aopported b r piers, e o . e n n g t!.>-
•ewsce reserroi r . T l i e re ara t w o J i S l i » . 0 O « s : 
km pampinc encinea, bo i l t by the Co|ie I I M a x w :' 
M a n a f s r t u r i o c C a . o f H a m i l f o o . O. T W p u i o i -
W . e sptwial ralTei i , de*rrib<f>I i n oar israe <it J t i i . ' 
17. 1882. Connected w i t h the f o r r * ma in at t h 
pompa ia a stand pipe w i t h an orer f low S4 f - . 
and a second, Wl f t . abo .e da tum (not d e f i i - ! 
These orer f lowa connect w i t h t W leaer ru i r . s.. 
i f a l l the o a t l e U at t W f a r m were b f a o i - 1 ' ' 
daaei l w l t W o t t W pamp b e l n * stopped no acci<l- '^' 
n m i d OCCI&. M. 2 l> in. foccr ma in aboat U>r • 
n i l ea lone leada t o t W sewasr f a r m . 

T W amnont o f sawase pumped r c a r l r f r o m t h . 
rseereoir to t t e se«sce f s r u i ha« bean a> r..<l!>»-

Oa^tuu. 
n u o i M f t . 
»«.i--4.«-.-'-
4«3H15.t.'«. 
t»tMi:s.i^^ 
a a . T M . u * ' 

'. •7:i.n»i.e«-
. . akb.Mr; :•>• 

auc: .£ ' i . i» ' 
.) ttT.uni.-i>t* 
I •. «17.*I14.W«-

l a e et mtmtkjtt. _ si3,«u>;.uau 

T h e amonnt ( iTea fo r t W aiae raoath. u f UfirJ -
a t the anooal rate of <WS.32S,i)(IU f a l l u c s 

T b e coat o f upe ra t i o t oae pomp f o r 3 1 bonrs au ' l 
pompioc IJUU.OOO galluoa o f sewacr Is, f i . e o l-y 
M r . Do ty , ss fo l lows 

Vast of fxial a w ] »1 n 
C O M uf oU and wastf ^ 6T 
EagiaiwT-a wac r . a.1." 

Total 

T h u U a t I W ra te uf f S J B per ml l l iot t ( s l l o a a 
F l » ae ia a pWioc raph ie r i e w o f t W tower an I 

F t s . ST a e e r t k a l asction tkr*B«fa ha l f o f I t . T l i i a 
oa iqa* s t m c t o r * . w i t h I ta maa r aaaa, ia n f> 

. . . . . . • * , a» 

A a w B b r t W . l a w T t g . SO, aad ia U O f t . b ic t i i -
t W basa aad 210 f t . to t W top a f I W l a c s t a f f 
T W fooadat isa aa taa fb aaa 
g n o a t i surfaeaw whata i t l a a u oo a r s r r ha rd b io r 
«tar. 

T W tower waa b a l l t t » aOatd a laeatkm f u r t W 

( t . U> laa. l a d I a M l a r . 
a eapw: l t r a f aboo t 800,000 aal loaa. T W t a n k I . 
aa im i r tad by I n a t r a a a ^ ' " O m g aa f o« r w n a w h t 
i i a a colamaa. w k k h ax laad ta t W b o n d t t i a n a . ' 

U Dacaaba r . UBOk I W Moaad l a a v a f I W t a v a r 



.Am. ra . 1803. E N O I X E E R I N O JTEWJ*. 

^ a braack mt t W 

•n rMad t a n a c k 

_ r f l ^ af * * towar caaUha 
Wkkk f a a l i k i l pawer for Ma 

^t IW Oeataaaial KipoattLa at 
M V a a . n iaaaMahaabaea las t ia f^ 

alisa at t k * B A a a a Car Warta slac* Apnl 3. 
um. 

T W asaa^a iVtW OtaMiBilM. n » 38. aWara tW 
Ur lataUtbic . a i r . at 

_ J aalau T W foDowtas 
devicaa ia t n a Mr. WOliaai-

Ika • m a i ^ taak laa >t* t - t t . la t * 
le to Asirttat. aewaar •sIHr lhroa«b 

. stiMa Bai»r ;»iM»n 
T W aawacr farm eBl>rBre. :4n ^be< pi|><i :Ma 

i iafcldislai i l far iW rrcepll-Mi i a ^ a n 9 r a i i - m uf 
sawace. All :hia .sua an .- atft-—> »«>' : t^» 
aU nadenlratned Vl tnknl |4iW7fi"m '• >B«. t̂ ^ I 
ft. ta diaaieter. .T^dnrta tfcr awacr •tr»«sh fhe 
field. ThU pipinc. I*<1 fnHc . o »1 f l ,Urp. nr,d 
tirdraBtaati •'ooieaimt ;ntrr»ai. -.f * ! » t.r WO 
It., .Jlatijmue. the "ewaae .»rr r t r -crfaiv. 

T W lAeHra iaa io the Ttim . i r of S a» l •-in 

m whtall sH laatsrlal Uiat 
m W**- mrak u !•> 

a « tt. a • l a s t . i aad M n . 
tC IHa . >a«a tna. I t la a t fsaitasllr 

ML TWwatn ta l 

TWre sre « i ^ | S oiler «^« -.ham u tcrr «cfc. 
focmed ' » ^ « t h eoit>»tikoeni.. m i iE I—drs;aMi 
with ;iace nt f k r a file -a l l n ! « - : : i t . :parT 

l l r . Don <tatr« 'liat t . .»e .i ^ w a » ' for 
cmwiBC -rt>t»» 'IrtienJs •.̂ ••TI t - •eaann Ic i r y 
sevanaa -t •« f r r^ i j rued -«i!l- -hf. -^crtcti-a -rf~' 
ns 't !n'«i imcation î  , i ra . - i '« r t - i ; t^svi,:.!. 
• l̂ui 'bf -nftfty •\Urt lir'Vicn L* •v*;i »« wrii it, 
Tbe wini r r <is i i incc ih» '"rmjEt-r The •^•5• wi i idi 
oave lO far tiixn-r^ lauat .o r rmfa l -rr l u jaa . -ja '̂ 
a t e c ^ oaM'Sse*. ••elerr. ! • .<• . parmp.. utmte, 
nreet rom. snd •<iuaa»'«. P--tttor» ar,- -fcc iraM 
aaerrasful emp. "^letT. ^.tiarein*. •u.i -^uiiiJ-iwer 

Umia t w 
a IW a^as i * sbsai 

Osaa^lnat higk p n * 
. wMcb wS abaslaielr. 

• •ns r 

^ssssaa 

KCriOM THROUGH SCREEii|NG TtkK AKD RiGUUTTtliG VM.VE 

taarWhv I ' l f l i i i i i i iT In ntiliir nr — i ^ r ~ •—" " 
- tkia farm. Prepertr taRlTated. tarte* as moch can 

. . . t W iBtaed oa land irrtcatad a r t * aewacr aa upon 
I MM. TW antes a p s i a s * ! a4}aeeBt land a l r r ica tad: M < with noinns tW 
••sr a amrid tW I a 8 i i i r i af nanlts ar* atm faattar. I t ia staad tWt theie aertf 

T W fflaeat ^tcai ' W fans paaw. t 
iwder^rsiB. •=»•» I^ske '"ainm»t. 

Reaaraiaa what jm»«>eti-«a >r ' t » -e^rrae •« -»e^ 
lisr i.T»ia«l irr1«a'i.-.a 4r. 1 t i * a ' T*ntir.r-ii« .a, -• 
tfermich t W filter l e d . ati-l aa ro wiiether 'be 
v«rc(r ' t , s lws ) . iiarded liefr,re pasainc :=lVIaike 
ralmset i l r . Dotr »oda ' W f o l l ^ i a « . •inder .lata 
i r f ' ^ M S . 1802. «t.i<4i Se i i r r a as -»W .!aB«oa«» 
•̂ f lhe aa^ncteirdeat of Tt.e fartn:"* 

D •Be~».>*'a wpw tt* t ' M . ^ th* 
Ifc. ni'M' .̂ada. sad 't^tas *!t*r 

tMto . .e #av>« « taw '-r frre ttava a >Mcr aa w tr 
. Im I ' rt I '<«a .aa tmam «a a v a «f t̂ i 
ta tfc. I t t . \ t «m»«. *U tb» lewac Sr tia.4 rxaa -t 
larra, <n* '» w « »»«il«er no« 3 n ~ l»o i n f :< it. 
KvB. «».>«• *»» -akw iU ta . »ewaa» —— ••-
3M-Ia. at far. otw«l l . ««lf »!•»« •• :.»• • 
j a f ?c .-iMt ibe -•»»tTt»« atk j n t t * J«i.- — 
i te ••«i ;aa>o. r. law Mw.(e r m 'otc "jrtsaw I*»» 
«»<1 -tea fn. »e»r ' r t * ' ;»'!od« tad s>-r toaat i^ t 
•o i> kar haica. 

. . ^ - •• -̂ ? - - - ^ r - ... V -

Thal t h i . -•alesBMit firox t e <Kperl' " 
'•i<f the wwace f t r e ts V . iz. arenr.j w i t t 
' tl-Ka xade »t 1%ltmas br Sre .S^re&t .^rraoat :> 

I 4 * V T . hy tbe «tate<ne:;ts g i r n tH-lcwf" T 
iBr r r . ..f Mr. .Ulcn tc tt» i t ^ i t ir,»rtiij.<d *i iJ 
a •-ooTeraatno wftk Mr. i learo. tT»»'^-r " ^ t :tte 
fr<« tWt the pnlt isan ;>!ai:t haa f i r Tary .J-STT 

. t»eB widely known s i ^ ett«sl as a aoceeasfoj .-laoi 
i>ie of .\cacTirai: wwac*- fermlcc. led to aaom*-
whai tlMmnich iDreatiAtion nf the •obj'-rT. t t . 
tesolts of whirh are herewith preseated snd aee-l 
BO fommeDt fta^her than tW rnnanc that bKa ose 
profit is t>nt iiefoTe porification at PnUraaa. li^doe* 
not fallow tWt awaae parificatioa irr aeana 
'•road irriaation is in anr decree a fa i lorc It often 

• beln« a i • - ~ 
p o a l 

Sir. C 
Oity Easiaeer of MUwaokae. 
" w . ' « Xo. . 21. M E ; 

i &a.e not Iwea st PaOmaa for a ama^*t .<r m a 
>nd bene* raaaot (Irs JOB aay iatbiaatlae WBstnar 
«. T vtiat they are dsfnr there BOW. tmt ! i^tm '.tmt 
i« .any as pretioos o 1887 i :ar(a amooa: ;« -raJ. 

. !3t» Lake Cai'sBut. - t f t , : :.,ott 
-J • 'ha tact upoB a Tt*t ta tb* farm, u d - e f t 

. eaatir ta* sapwtatiaaiin .dmln.a mi.4 «L,ai i i •> 
urtac that tt waa anessary la onln-to aan tb. cm 
^ht • • • . » waa beuc taa la a l a r c opn htcti, c. 

rn< by boshM gnvtBa oa MTH ..<!.. ; ros mim tim 
Itnz u thClsfcr As u 'Jmr s o c a tn dUpamas of 
•ewac by taicrmitiMt atraUaB t am aat a i at ae 
isalatM. 

. .'Aboot a aont*- ' — "•- *—- -^ " -
bercs letter. Mr. Jtodolph Herias, M. A a . Bsc C. 

. C of Naw Totfc. cotrolMfkted tW aboea br aiatlac 
Out ut Tiaitad IW farm ia 18S0 aad also in 1887 
He foaod that.a iaiae aaooBt of c ia lc **wB«e had 
hsen ran into liaka Calnoet Jaat pnar a hia . l a t . 
ca the iaice c(ien ditch :i!*duic f n m tW f a i a 
IO tW law was atili ;arciai!y filied^witk erode 
srwace. T W .aperisteaaent iiaawise admittad to 
tum that i t was urceaaair >o do ttiM uccaauaallr lo 

• aare t W cropa. • ^ 
I> hia report oa tW ~Sewa«* Dtapoaai af Watcaa 

ter" Mr. C. A . Allan. i L Am. Soe. C. S , C i t r 
i 'mlaai i o i Worcaaar. Mas*, l iaenhss a t l s u ^ o 
t te PaUaan aewac* farm, aad* JaBaarr, 1887. aa 
{nUoaa. 

I W tara haa aa sraa at sboat laO acnm. asarty at! 
4r wklsb is aerotM ts in l ^ t iaa . t te r . a n U> acta. 
ia»wmf. art span Mr a ait iaiaa afaa. tata bsta* 
tkawaghly • i i l i l is lssiT tte dialaa b.a« ai»at * ft. 

a a Malt It was l a t a warai. fba 
I taaiid t tet i W WifBc* af t W f a r a . 

Mr. Dot ra tBtaa lWt tWeal raaalya lBaf rn l lmaa , 
aad i g m a t Is Ua paaaaataa was made u> ,ae tost santoa aC wWea W M coerraa « » • 

t w oAea af I W Maaaaekaata Slate Board at .i taptk'sf atea a iaat. Tte 
- ^ d ^ f t e H te l t k . 3 1 ^ . ao. 1887. witk naalts as tallowa. . « . l a ^ a t k . 
- - a a a i r * of w a t a f r aa IW Caia waU Wf*-

r a a t n * s * a -

a c * f r a a 
a * a t t a f 
a a l a —*— 

1 ^ baa* u w a 

r aaatratfoo laklac 

ar 0 ^ a i a 

s S i a S t r r ^ -

file:///cacTirai


ms&ifrBP:nis<i N E W S 
' » * ia i fkanaa r t i k * 

BJXES. 
t t e sewaa* i | a « tear, i t to atavlr ^ * * ' * ^ "* ^ * - ^ - ^• ' •^ " ' pabllsted s n 

l«(a«4 Uto U t e rMamat a ka n o t e Slat*. T • < W w l t w raalaw af I W j a n c r s a tkoa tkr a a d a I » 
irJTe WM* t e u Ihat ast a pBitlds .4 a t w ^ a hat bMn A * MfflHtlaa af t W a i p a ^ i . f o a a of a t a a a b r 
apHtrl to t t e f s i a pnpM- M s wtstw. K afl teriac t oWnok daar ih tac aad Uloairatlas tW '.orMnM 

^ - - « e e t t e . . . a a al t .a«r d - a l b a d . iarentad hy ] i r . 1. O . Dow. rf Oayeiaad. O.. 
W W l Mr. Beaaeabets . Mr. Heflnc aad Mr. aad by Ilua. C A. P a n s a a . n t ^ewrasd*. 'Eat 

Allen >aw aad Iraraed ia t a s and 1887. a n i more. laad. 
wa* still to te « e a aad l a a n w l la U n . ar-xtnlloc T W Parsoaa tattiiae ha 
to a let ter r e t rn t t r i w e l w ^ ftem Mr. Aib-a H a fM and • • a ka l ;bai a r a i r a l s t a iha (o aop-
• « . * l M - a l a t i n « h a r c * a f iha l .awna. 'vKapar imeBt p i r H n t t i r a l eairent ' a t W a U ^ r a snd " 
Histfen .if the MaasarhiAell . 0 U t r 8<«rd of , of Caabndce.JCaclaoa. la juw jeinc equii^i 
fleallh. Mr. Oasen atatea (he oooailion »f t W ':*$inir with P a i a c u lorfainM aad Hiect >T>aplHl 
aiier had. , aud firea a ineehantrni sna ly . ! . of t t e '^dynaaoa. I a oar .'onnrr learnptlan .f . t e Pa r ' 

t ap r ona . . 
by idmttllat - b . tci— 

Tte a a r l b r t s r a t k e t a a v n a e a w«kk hsa , ; , 

a t rtiilid Mwa. I be Iminmas.at " l a i i i i . . . 
ibMa aew utato to a r y aarkaA I tea . ta tte n - . 
tarMa*. wllfc w a a apwbatad W t . abe.. f \ 
«srsiBrr t t sataratlaa. iW 
to m « Ite. o a K-W.^ 

Bsaa laaTaa 

"s forbiarVe ivported — ' l e e sail u( the flltfv fasda. HIa latter ia aa fol s«>s forb ia rVe apor ted a rsat ->y ?n>t. i . A. Kw 
• - iac. P . B . a , if Camlvidcs iTaivetatr. « * P a r 

' " s so . rmttine. in wbii-k i stsam .nasninptioB wai; 
„ olitalM^I a . Unr aa 2 7 « .li^ iat aS I t e p reaa t e l 

abnai fly a inaa w t e ted wwaid •« <te (Bra for l>er B. I IP. per Uotir. Prior 'o ihe ailoptiun 
y w i a 11.- tela I B . that with ibe sppllesitim -.f af the sIMim ?orWo« ?or t t e Cainiiriclsr nat ion t 

je . wonn. d»«clup.d ta t t e «.U SDd 4er r .y rd t h . wooad a m s a ol taata waa made by I^ f raaor Sw-
2 « P - ^ d fbr (Ms rraMa oa oesrsce hsd bee . .ppii.4 in . , . n d iW ' iB te t was triad .1 «qi . r tea i inc :he 

* : l i ^ l £ i ' ^ ; 
I <rt«te« t t e WdliMS wsmCB M m In o t n t e r . 

abnai by 

UteP Use. P a PCI 
saja. X ^ T«laL K W. i l l 

I I I Mi a.l 
» . I 
n . o i.iM <i I 21 

kar Mra nr tte«e yeaca. £ a r ^ qaaaililn at hiira. 
aamare rmm f1a<«aa Matta sre spaiied lo tte Und. t n this manner « r a m 

is <ialBwd tor ' t e iynamoa. <hia cofieapua.U 

JSStl̂  
•m « s i.tat 9 i .... 
tm m.t t.im a . t •- > 
Mt n « t a n it.7 > : 
— t i . t UM a s .1 • 

» I a r 
iJIO 

.at uf three indepeodent 'nrtiineB. Ji- i tese <^ ^ba b 
r e t roaplfd to al tcmatioc drnamoa. rack ms'rhinr onaaiimpttoa 7t r 

• did It teT<- t t e aMMoiaare of :ia\t<u( bran n«rd -loar I>T the atram. 
¥ y (Bhl. thoBcht Ihat It waa at I t u t » n a i h SUKY TW pUnt a t the Camhridae -eattBl . n i i» i . ^.a 
aay aewa«e bad beea appUM. aad a mark loocer MMa at p n a n t of thrre indepeodent •nrMnea. Ji 
time Star, any caaaklaaU. ^ t t y b ^ b « n uej i r f . ^ ^ ^ ^ , „ „ „ „ „ i „ , dynamoa. each mschin. 

WB was Deiac innii^ ol. 
.Klty Iato U ^ Os taaa . f ina wUrfc qaaat l t la of le* 
CM- i :h l r«a are ca t • 

- - t h , flitar hsd tba 
takowlac iBMkaaleai aaalysM: ' . >1 
r i n a than .34 a m « , . 

- .12 " 

. aarauaol. t te laaaiainliia sapdoa at M l laa« to r rdac^ 
K. CgsBaartac i k a i acim* •*: 

Ortal. It win te I 
haa -waa redacad by aboat i!". 

. . . . . . . . . : etctuc UB •• 
AlbomlaoM a m i s a l s . 225 parts a MO.Ooa. 
T t e aaalyas skua a t t e aatctlal to te m y muih 

t a n I t e a t t e saa te aa i t a fu l l y oMd ta Msssa 
rka sMt^aad it wosM harAy te poastMe to pat span 
It. wSk (oad rsaaibk aay larie lalame ut sewsfe. 

O a N o . 21 . 1 8 B . a tapcaM-atatire of thia paper 
.ioiled rnHmaa . Naitber t t e aoperinteadciu or 
fo raaan of iW f a l B war* to te isqnd. T W ^oUdias 
whirk core** t t e •craaolac tank a t t t e ead of the 
i n a fonw a a i n i t r r p r s a a t e d a* W e i a c *% de-
cided)r ahlftleaa aad annaed app(anBca. ' ' ^ tW in­
terior baiDx oaed aP a alorace room for plows, eti] 
t l . a l a t a . barmwa. iarlodlnc tW part orisiually 
•IcaicBcd f a loadlac wacona when cieanius uut 
t W a a a c a i a c taak. l iawac* waa ftoand tu te Oow-
tac t k i aa sk IW ditck laadinc la Lake Cklumet. 
Thia 4 t c k I t aboot 4 f t . wida, S t i ft. deep, aad )k 
aiiisa loos. L iea lad a a L a t e Oa loae t a re two l a r r -

T W a a t r t i w i a •knot , nrko l aM tha^ W w i a a 
l l a i t a p i r . i t a t t < t W t t W aattar^lIuwtaK la the 
ditck waa t W a w | > aa It caaw f r a a PoUraan and 
waa all tW aawaaa h u m t W d t r -

A pair of tripto iipaBMiia raadeaalBC Oacito. an-
ftoea ot kk ie Hf. aarh. has b a n erertMl at I to new 
mill of Ihe iaU Ure r Inio Wofte <-4>. uy t t e ItuMm 
a a a a EBala. tJu.. a t Pfuetdno*. it. 1. T t e ryUadera 

. S t i . » s u d M tna. diameter. »-(t. Mna . . aad 
.r.- arrauchl taiidem. Tte palley Oywht-ei la a tt. 
•UasHw. aad 12 (t. * laa. wMe ut A . fai*. larrytnc 
fuw drirtoc teila TW wHgki of I t e arkert to aboat n 
luao. 

T t e ehaaacl tanasi 9[a>atloB to gp acato la 'iftw'-iai. 
.Ml Mr. tHadrtuor. w t e fitnm^ l k . actemr mhm a 
uu'mber or I te lioaaa of Cbaunuos. u . x p m M aa 
l-mar Mlabtrr to wMH omck mure l a C a n a . to l a i * -
in« I t e awwoH-at. I t e f r aock are a c e r r.>r t h . t a a a L 
•nd te.r d t l . ra diduu It. ut a larcr headlac frsm Uielr 

1 Mdr. Bat Ihto . « T r f t r n t m of fba freni^hani £ut-
> ui.bra tke » t m B » a sfstuarai fur tCodtoam'-n ul t t e 

U n l W,4arf.y type acs laa da t ro i toc te laaato-
•icrBCtk at Unwt Brltala. 

f 

Tte f W •:eanto nwl ,.w. ,Tf,irh . . v w la H h i t . 
.11. for a . apal.l. M p e n a i r a d m of lucnwaya. H m m 

' , I te ™oaty . « » n . , » t o o ^ „, . . . ^ . ^ „ „ ^ ^ 
-I ' l ir.. all mra teiwna .n and i u -enra it oar o 
.I.».^e not na.n' > t u 10 daja- work aanaally . « tb. 
. a d . .» ro a a r - . n « « a au. :notr hau W - t^ p . r 

. !» Tbr wtm, ..aaantui :«rt ..I ibe „rw .jMeui la mu 
fa«em tax ot Bo« .B..r. , t an . u j t a nsio por 

f IGS 1 AMD 2 ELEWnOH AMD P l i U OF PARSONS. STEAM ANO ALTERNATING OYHAMCS. 

h a r i i ^ an ootpot of UO K-W. par hoar (a teut 100 
R TIP i. T W a u t i a a boUdlac cootahis room for 
ikree more m a A t n a af l a n a r f p a c i t r . whick wHL 
te «dde.| aa aodi a s rtqnfaad. aad IW .•n«ine room, 
unly 9 0 x 3 5 ft., will ibeo eantain a complete i-n-
Bi'ne and dyaaoio planl with an ontpnt .if some 
I-XMI H P nr more. Stsam to fnmishe<t to the 
lortiints f roa X.,ancaahlra boilen designed for a 
w u r k i u prrsanre of 140 iha. per aq. IB. J e t fon-
•lenai-r* woiklnc down to an abaulate p r r a n r e of 
a t e n t t Ib. per sq. la. ar* attacked to t t e lorbines 
T W spe«l of I t e torblna* and drnamos to 4.800 
rarnlulions per minute. TW al t rmat iaa d raamo 
d r e e m amperea of r v r r a t a t 2 ^ > Tolls p a e a -
liaL with W altematfaMU par aacoad. A aeparaie 
•xnter for t t e Selds to cnnpled to i t e a n e idiatt. 
.V. there are no laciiirocatins parta. there is iirac 
pcally .IO ribration. aad each aarblne resu oo 
l*abter blociu with Bo holdlardowo units. T W 
•irnamoa iiare aa aleetrieal WBctencr of 07.5X. 

HV .nniirnae aa follows Profasor Ewlns's rvport 
•.m ie»t. .if t t e Parsons larhine inate tost Aucnat: 

^ I Ba<. ro repoit t t e fnalu •* s farther a«t>a of 
;nau ' « ! te l^snaas Msam tontlae. with <*• ohtoct <d 
.<«iu>c itnw <Br t t e .-AnracT tes h a o t m o n n o by 
•1-rtaiu •i^rsat rfcaacM. aad by i te a a irf npo rka t ad 
• tnm. t t e same t a r b a . w a aa>4 m r t e a a m t t e 
r<.nnrr ina i . : b a s s a e adOttoasl i t e a at tarMae 
ioiMn >r,'re toaertfd M I te BUb pissaiiii n d ta 
11 to d m oars c«<«ttti4r with p a s f a i a « to I U Iha. 

Wtei m a k a I h a t la i i l t s .fwcaily tapoctaat la ib--
eaasUsratloo tkA thee* U no ih l ^ to t t e coastimtluo 
a watlBC af t t e t a h t a e to .make It UkHy tkat t t e 
ose of aupiiteatsd a a a a win te attaadsd by u y 
Inwtecha sack aa tera b . ^ espertaead to ntfiMa .if 
t t e Kdlaary type. I W ataaa aoete wllhoui labnra 
Uoo. U j s s a a toto uontact witk no mbbtaa ^ailk'-i-* 
lad there to ao pafWnc to iw ttiinr.d. 

K ( n e r a l flow of t t e vtoat i m e d !. d n a la t tr 

Tabto ll.-CnMoaiptto* a Trmd W u m t VailBW Lsaa>. 
r**d waa r rnas.apt loa p a baar. Ite. 

Cairaai 
IM -.a abaot 
MT r a t e . 

V i a extm ra-

t te sarfka of wUeh (W laiMai Ma«a p a j a t . Tkey 
an> arraaced sa eack flitt la a asda sf eaaMatrb-
flaaa. T te » n e c * t e ktoll i staaf la 
I t e a rlaca. tati( a n t s d hr * 



! r tAoo l s n , p a t K - i t o r h a d - I., u l U n ^ i . . t " . e„ , ; iL -^ ; "h ;~o" ; - i a . T r - . K •" " , ; . * i ; : ^ ' ; : : L : , ; : - ' , ' r , : . ' " , ^ , , ^ 4 , n - ^ - t l . a . rn any 

f l i r 

/ r t j - f u r a c i ^ f f ^^^^^^^^^^BWBMlf l j vnl ntli. r l».^ in^l** UT is • ftt^ T_« Ai l jUnr l t ' l l h e 

"•^JS!^, î s?>iSEfj?EJ"r̂ 7ifJ =Sr^»^?ii^-S?aft 
V-iws^sa^r ^i^iTS^PsIIir^ 

^^j^yfe-ftj^jyiiiiriiii^^ J ^ 'm c i i S S S S o " ! ^ f* • d u ' » « ' " ^ p n n a a e s will Wf- n n d f«l«y 
I k a o f c t a W i a d n p r f to a minimum U a l y l B f i e r s a f e t r o w a r w o L ^ ^ f l " ' ' ' ^ ' ' ' ' : i V f / I i : S ' f , T . ? l L ' " J i t e i w 

O a t W a k f r k a w L A a n r a t a e a o f m a c a n e a e l n k l ^ b o t h i n d o t K.r . «oadeTa t»« tothefartihat te ann..yinK an.1 pr -dur t lT* ..f •«» ^L' '"r •**' ' 
toUStwS* « m t a d a t t a b i a l a t W r U a a other t W rati. . « / u . i . k m a lo - a l t h e . e r t . a o — l e r maker. I I K « K I . •! d « e . ^ ^ r ^ ^ j " - ' ^ " ^ ' 
' ' ^ • ^ - . W mad* for t W able iofluenre o,am t t e l » a i l e n ^ a t a K v This qaiet an . t -e tnent K. «jper inlet . . lenUand f*en>eD m^mmms^^m^mM^^^^m ttlllllat f i i ia lral I W t T I T r - r l - r r r 1— r baiB.ai>d alan InacveptinK I 
W** Ik* k iBuaUn (kyaicBl pmpertiea : I i p r r i m e t a as a r r i t e t i i a <>f t t e a m i K t h 'if plalM. 
— - - . - j a a m a n i„k . |iiissil« *a,oiia' In general, specimen leato will a lwavs c i . r r e a i l u 

«Aow from 10 to l'l per cent, in e a n e a of w h a t l t e f u l l -
aiaed meia ten i will show. 

Altoceth. 
W d e S g n e 

her. dimefiai.ainc in steel, wh ik t t a f fnn i 
A a i v v i B W a a p a r t i r a l a r h a i d a h i p i B T o H o d i r ^ i f a ^ j i n e r e a o e ^ i u n a J o J p . u t u m i i e a fdrd.apU.. 
m • a l l k a l l i i i i s n a a i t * p r iman lv . t h a t aach ' " ragioeennc tkiU. fei,nn«a ala> i-areful ormavler-
^ - ^ 1 1 a k o v t a aaalyaia oot more*than > •>>(« of t W susceptibility of ilie material t.. t reat-

. i a a n t , aikIbeni-eBoatten>(it ouefat to te made t<> 
j J " ' * ' ' ' ' * ' ' • •" ' • ' ' ^ ' l " ' toau of s u e n c t h . a-i has te.-n 

- - . . . . - J P J O B * in iroo caialr t i r t i r t i , nor could any MM-fa at-
• - - A t , l e a p t te fruitful of anythiox riae thaii nmfuatim 

h a r i a a t k * a a a u f a c t a r r r f ter t o Tare t W " * ota tn tc t ioo . I k w i p a r a in steel will b a . e M 
a p m a a t M a i B B m o n i u n !.> t W other«4e- • * » ' ' | * and^ to chanKe cooatanUy the tes-..f 

a a d t o t k a " • '"' " " 

ful Bianipulatioo and rational t r r a tmen l . 

puu.ii.\N J»:WKRA«;K. 

' Kn-
per was read Iiy B e r e a n t e 

William.. latf city e n K i n ^ r . sn.1 n o w ' in c h s r p . 
of t t e en(fin><.ring wurk .< I>allniari. cm " I t e 
Pullman St -werap-" The q a t ^ i u o of the .liapcwal 
•if t h e a w s i p - uf t t e new inudrl t.iwn « a . a (vr-
p l ra inc one. an.l Mr. William< wae auth.^riaed t.. 
mak.- Mi.'h i n v i s t i n t I ' l a . aa tnighl te o e i r a a r y !•> 
d e < i v a plan whi rh should te in kr rp inx w i th O-.-
•ithrr aniliiluins uf tlir town. In . i ew of t t e fart 

a a p c o a m all meckani-
jtMiii-.mmii 

, roanni^ Ihat they 
A a l l W a t uocc eahaoaliTr indit-aituna of the 

i a n o e a s y U s k . I t ' m a y t e a c -
.>f 

wMk Ifca a a h a a Uae ia p w b a b l y moat eaaUy ( 
both a iglnf wa a n d a a W m i a i a c^,... . j n — - . • 
« t a a tberefbra of g i f a t r a lu r . mnall p r # t i c a l value uolaide ,.f the Held »f acien 

« M U y riaapir t w o a r t n a narceotagr without tific ineentupatioa. and if made in auffi.ient num-
•MMa to (ha la t to of I W othar demen to wuukt ter t o become rtaUv a r r icea l i l e m the c o i r * of a 

-" - v k O a t a aperify t W car- coaatmct ion. their Drtnaiation in lathe a n d Ikaa • aaba t , wkOa t a aperify t W car- cooatrtiction. their pr tpaiat ion 
t a l a r i t a t t h a - -r^^^^^-tr-mmiSiss^simmM 

t w ( l i n e a r . 

. featurna, 
-I. dew-nbing 

•t in detail , i* ip tvn b ^ n r . T t e i w c r i . intni-
dui-eil lit s deiirri|>ti.>n of t t e town, an.l a bn r f 
diai-umion ..f tlir mi -hUof ie>;urate an.l roni lui int 
systems of a w e r a c ' ; that i«. f..r tain c r rttrfar* 
water, and aewsfp- pT<)|a>r I t t t ^ ' 
fuUawe: 

Pullman ia a |>la-e for whk.li t t e iviwralr . v a t rm 
M pani ru lar ly well adapte<l, and f-.r t t e f.ilk'iwmK 
rsaains; -Die . i le .if t t e t u « n iaslmuat i.v..;. n iu rh 
<if it nut mnt« than 7 or i* ft. alo r e l a k e 

w a y . t t o l an ic ro l a teeb ™ i a i o o a t " i a ^ . For fcuinoe. if it to misperted » * • " • : ' ' . " "^^^ ' " • " . , " " • " " ' • . ' • ~ " 
fB ujuaUuctioQ wM be t W t W s l a e l haa i»n-haideo«l . o r t h a t it to burn t . ^ T " ^ ' ' . * * ' " ' ' . ' ( ' ' . " " ' . ^ ' ' ' * ' ' • ' • ' • " • . ' ? ' ' ^ " ' -

miLi:tyat!lHH^ii.ft!IHmiiH^ 
— " ^ " - b r bfidge "cuuaUuctibQ will W 

C o n d l B Ha k a t « O M f | r o m : 

W t h e « a i e a t r a e t m a — t 

• » i * r f 

^T-.rTiMTWIl 
t ho t to cunnei-ted tfarrrwith by a imaU channel . 

I Ihe t ike , ami t r l -
\ • ing to t t e raryint ; condi l ion. of w i n d , and 
I flnoda. In t t e a t e r n r e <if any adei|iiate nieana 

> Inaa of malerial . and gi T« a t the • poaaible. W t e n a Uiwn cannot get n d of ita 
— — by a cmvi ly diarWrge. t t e a l tenta l ive ia 

' ! i ^ ' ' • ' ^ ^ I' ! l f > i ^ ' i .^ i 

bealy 
tdraitey 
aargiaor 

'j\'jlU''ilrf}^i^t 

bMaaav i tk iB I W a l M t i c l i m i t a a d 

eootca almoot a neressity. and w t e n . as in t h a 
caar. the surfaoe-water .-an r ra i i ly te r a m e i l ofT 
by a system uf drain., made for that purpiMe only, 
it adda Btieagth to th< 

^i^j^r^ii^^ilMinas^s 
_ , ^ " , «««i*<» « * • ' 

' ' • f a « r a ^ l k » o ( l k a a u t « 6 l . U a k a i a g 
• f d Bora mrnmwaj raeogniaad ) 
tkat tt ia a fiBaar t o c k i a i (or a 
t < » < i f a r f t t y o f i f a . b a e a — t W a a x i m a m lacor- i 

in i t a t a • b o u t o a a a i z t h of a load. 
- " — . o f whick a t m U 

h a a a t e e aerita of aeel-ealaBan j p , , ^ i , , , ^ l a ^ puriBcailon in autn.. d u p e . 

. O f ooaiae. m a r t iachid* t W aftwla of j , ^ ^ ^ , ^ , ^ , ^ t t e tiUe u , which h a l tent 

eeea IA A l a i t * a t roc ta io . wUl a n O c * i ' ^ ^ l ^ l " * ' ^ " ' ° » " ^ * ^ Aaocto tk™ B a i -

yJ!ffliiJ"BiiiM:gjlM;. a^g^pspTî ^^^^^ . ten thousaitd people |«epaim1. and attitalil* far ia 

a z p e a n a and I t e i n t eno t o p i a t t e goaoey a- tuaUr ; 
Ibe ( a r a prnjier. w h i i h w. iWl 

http://whk.li


^ S k a M d kkNba of aood ' 
fta paaa* taHaatlr: ia- IkaMMf. 

" " " ' IbBMcka a w k t h a t a 
•*cfaca of! w«a made by t 

amsthing BDm tkaa a ariia wide. ooapiW 
'wSoataflaaakeaiivdaetMaflBad. Tadia ia t 

dhlrirt t k n e BMIM hare Waa pto*idad. wfcicfc I 
OHkrrat tW watar lower. TW aataa taaUr ' 
fttai tW aolth and t n m t W waat ai* 
hL la diaaater. aad -• — • - ' • — 
^M^aftk I A 1 4 i ^ ^ ^ 

ace hiU witk a grade of 1 It . ia 1000 (I . ! ^^^^ ta r »m» U t i k h ^ M S B ' J ' u - i T 
^•r.?!2S'.;s',i^.L'if2t*^:2JxSs •—'««» »«.-t^;-S^. is?it.lU^ii 

' . ? V ? ? ' * ? f ' ! L ' « ' T ? * 5 ! * S i a * 2 T * ^ l^«wiaghBho*alh*aoorioBdBri»flf a wagoa i a f f rca4f t . l o8 It. par tCOO I t . aeBqad> w S a j r iaea aadar It. I t e — ^ ^ 

W M r . U w a h a 4 a a d « t to t u tkat tfaM:fieUta Wah^cirf tUawHcaated by a 
_ . . . . ^^.Jajlag. 

aaclaaMO Ihan tUa ezperiesce in 
I lo earrj Oulda uod*^ 
t p t f u r e from 10 to l i 
ra are wed adaplrd to 
ia iardiaa iec t ingt tem 

, -I aa tWy are laid. Icon 
ccftala tkat t i an up to W in 

, aa I du IHA think that 
- • e had waa of th. 

tu give lirttt r le-
eeyodto t W b n a b r a »!*<dta tkaa thick « » - _ 

• tH f * fP^ 

^*^ '̂̂ gihaga f̂aao 
of u.iB.ilMk>a*thaod aootb.an4 oaptyi into a diK h 

ia laliiiaaTiil V a taah to • ftT to ' ' ' ^ ' ' • ^ ' ' • ' C o h i l u lAWCUamet.and ofpanlVI 
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Disposal of Industrial Wastes' 
Wutet from Com Products and Paint and Djre Works 

r. W. MohlaaA ma i iL t . 

SaBTiav OarascT ov Caa laa. l i l t teaia I t aBtau l Ava.. C t e c a a , I 

THE iaduitrial waitc probletn ii ot particular imporUxiM 
ia OticMfp fntn werrni itandpntntA T b m a n Taricta 
daMcs oi wtatM, MOM at which aagBMBt lhe Mvafi 

load, othcfv interfere with lewmc*- treataoeot t u x a i a , aad 
othen frotn nearhy citiei eaoae taalM in th* VAter tutpfij. 
Detailed ipyertigkticni hare been made at three typerof 
waatei in tbe fint daatifieatioo—nameiy, thoM trocn itock-
yvtk and paddnftown, frotn taaaerM, aad froca a earn 
prodaeti refining company. EitenBrre itadiei hava beea 
Bade ot the leecod type-—oaoely, wmitai frotn a paint aad 
dye factory, which have teriouBty iaterfered with tbe opera­
tion at a aewage treatment plant. Stodiea are Dorw banf 
made ot the third type, wutei from by-product eoka planti, 
partieukriy with the object ot detennini&c wbrtber it ia 
feaaibie to handle lueh wutea, mind with w w a ^ in • 
Kwage tnatmeot plant 

Thia paper wiU deal ixdunvely aith the reiuhi at inTeati-
(ktiooa ot eom prodoeti wastw and paint and dye WkiteA 
It ii inteoded to ihcrv that the problem of diapoaal ot waatea 
fraqtieotly beeomet •mplifWid tf a thorough Mady ii made 
at tha variotM types 0̂  wutea coQtiibutin( to the problem, 
foBowad by istancrva ttudy in the factory ot methoda for 
aijBunating or ininimiiin( waatea from certain prooeaaei in 
order ot their importance. In the eaae of the Corn Productt 
B.ft>!T»̂  Company, the outoot&a waa far more gratifying 
than had been anticipated wbea the stixiiee were cocnmeooed, 
and what at 00a time appeared to be a coaOy procaM ot aewage 
liaatmaot wia changed to a schema ot recovery of Tahiabir 
•Dr« ao6da worth poaibly half a miHioo doOan per year. 

Our MadiM ol tha induatrial waste problam in gaotrti 
^ y tadkatiil t tet indoatriaJ ebetoiaU do aot ahrayk apfve-
daH t te prableH froB the MOM aasie *• (tatniaH aad te-
1 ^ — • wte MB tattriiliii teMwafi t n a t a a t t aad pmaa-
tiai af atrwM poOatioA. Th» mrnHMtj i * i i l i Mfld M^t-
•MB 4ml wiU MUfM wUeh aatafai a ^ aJil ar %Ja /m 

satod kstea t te PI M 1 ol 
H s M ^ tf a * 
> » a t « . i 

eeot dl wapeBded aeiidi and ranly a o n thaa 0.1 pi 
total loUdA They are intenited primarily in axjtm d»-
mand of waitei, wiMthar they wa iahibitiTa to faaetacU 
kctica, er whether they BAy iiitarf«e ta BM way or aaothv 
with biolociral pruwMA of MwacB t n a t e ^ t U M ia-
duitrikl ehemiit ii aaaaHy eaaeened with e(«eantratioDa 
far fraatdr thaa the parti par odSioQ ot thi aaitary ihaiBaM; 
he rarely hai itadiad th* Uorhmiral oxycn d n a a d , pH, 
bacterial eootcfit, or task iOiet ci waaU diKharfed fraa 
kit tkctory. Whaa eo6paf»tm tavtaliptiow a n Madi, 
•tch M hava been eoDduetad ta two bitaaeM deacribed ta 
thit paper, a bcttar nadentaadinc ii pfaied cf tla rtawpoiot 
from both lidM. 

ooAN r«ooocn irkjrns 

The wactei from tha Cora Produeti plant at I r p i havi 
baen itodied sDca 1990. A IditiBC itatioA waa ofMrated 
for «x year*,'and aftar it had bMB £aooetiDa*d daily kaalywi 
were m»de of kO watt« of ta&portAae* d a h a i ^ troM tia 
plant 

aad Natara al Wi 

The earn reearrad at tha plant ii Snt rtaapad ta a 
aobticn of sulfur dioxidA* Thia proeeM loftaai aad 
the keraab M ttet tte Mparattoo into varkui prodnata May 
te aeeompliited. Tte ataaplac ii oe th« eonafarmrrval 
principle tad tte aiSar dioddi watar ii kept ta drealatiaa 
ostil tte total aoikii biiitd tip to a eoncantntioa af abo«t 7 
PM eeet Tha "UfM itaepwatM" it than drawa off aad BMH 
oaBtrttad to tf PM e t lolkta ta Taeaum rraporatan The 
vapy "hMvy Mi^mfar ' a a^dsd to OUM pMto «f * • 
•Ol* to pwdaM A vmlaabta itodt food 
•rMSpMtaa. TktaproaiMefite«T«7iiI 
k wai thd aata taat« ta *ohrta( tha p n U m t t Umiml if 

f^aa tUi ia«lai7. 

i . iMi.Aai{iMi). 
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wat finally adopted. T h s a w M 
ktao eooaideratle e x p « a i (or aatr 
•quiptaetit bitt t t e hop* at I K 
eorery o^ 3 pM eeet of th* eofA 
warrantadthjaespBtMA l a S i p * 
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A ibown in FJfora 1. 

Radacttoa a( Orgn^c 

n « a . l-Aada-ttoo mt P»e»toi1.a B^a^alat mi W a t w f raa Csra Piadactt 

.Vtef t t e (teeping proccaa gluten and ttircfa are leparatad 
aad mnored. 8ome itareh i* coa\-ertad into ghiecae tnd 
maov TirirtiM of product* are made from t t e three baiie 
products—lamely, starch, gluten, and feed. 

T t e relatrre importance of t t e individual wute* in 1034 i* 
shown in Table I, wiiich indicate* tbat tbe (tarch and ghiten 
ov-erfiow comprised nearly 90 per cent cf the total kiM of 
tolid matter, amountlnf to approximate>2.2 per cent of th* 
weight of dry com grotmd. 
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T t e population ec|ui^-k]eot of the waste*, baaed no ozyfen 
demand determinatioo*, i* ihown in Fjfure 1 for all year* 
from 1922 to date. I t it an interertini itory to follow the 
history of t t e iucc«s«i\Te reduction in total oiyien demand 
of the wutea, but ooly t t e high ipoU can be mention*^ here. 
H"beo the teetinf t u t i o o waa ttarted in operation, analjicB 
of tample* from t t e lewo- re^-ealed many kjaaet, the impcr-
taoee of which wai not appreciated up to that time by t t e 
Com Produrti Company. Theae loeae* of orpjiic aoWa 
occurred irregularly in to-called " i h o u , " and each of those 
" t h o u " would upeet t t e operation of t t e htoloipcal proctaMt 
of t r a a ^ treatment. I t waa found by mare careful operation 
of aettlin^ proceaec- in the factorj'. *i>d by collection of 
lamples with an automatic sampler, t t e t many of theae 
ioaae* could be pre%-ected. Through 1925 all effort* were 
centered on the prevention of loaea of inaoluble aolida. T t e 
eurva indicatea that not much more tenefit could be expected 
aloog thia line. Aboot this time the result* of operation 
of the tasting rUlion indicated that a »c«-a«e IreaW.ent plant 
eonaiatinj cT 25 acrta of trickling fiiterr would te oeceanar}-
' * ' treatment of t t e iraatea, a t an «t imat«d cost of eo€»-
*tn«:tioo of »2,fl(»,000. T i k tr«neodouj eipeoditure stimu­
lated invaDBira atudy to detaTiune wbetha- t t e aoJuble soWs 
eould te racovMaJ. Edvard Bartow, ate) waa retained b.v 
lb* Cora Product* Company aa mt^miWin^ ehemist, aided 
•Atarially in t t e preliminary work. AftM thorough •tudy 
^ *>>• ««gpdgy. H was de<-ided t t e t rt might te poaible 
to raeoTM McM cf the soiublaa by a tauuaa of radrculatioo 

If Bo r a e o r e r i e * had b**a 
cfleetad, the popiiUttoB aqBr*** 
h a t would now te Deariy 400^)00. 
A* a matter of (act it il a ^ 

proximately 90,000. 
Our t tw&a h a w beeti ^kvoted lo method* tor radttetaaii 

of thii etjoirkletit r r e r kinoe the " b o t t h ^ - o p " proe*M waa 
effected. Comparing the reeoht in 1994 aad tk* i n t t t i 
mootte of 192S, the redaction waa *s foDowi: 

n 

Tb* ^^waa l tar t n a t m a U of the readoal waitta maivad 
itaiif tato a atady of two major vaateA Tbat ta importaoe* 
ia the eoadenaat* from th* stacpwater rrapocktota, aad a*zt 
tb* t t tmtFj wa*h watar n*ed for waahiag ban* e v t o e aftar 
it haa 1«*B taapered. Tb* importaae* of ft*M two vaata* 
eonpared with the total plant wajtM i* ihown ta T tb l i IL 
CooMderable time haa bean devoted to a i tady of what eoitld 
bcdoo* with t teM waatiA 

i kk t . n ttaa K«a«.Btoan f t t a l l a a ' 
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Staapwatar Vaperi 

Tbe iteepwatcr ia araporated m a i a ^ aad tripie-eAeet 
pan* with vacuum produoed by barametrie eoodenaera. 
Approximately 10 miBioe gaOoo* ef eanal water a day ara 
uaed for producing t t e r aomm, tad the vapor* aad eetraia-
nxnt loaaes are eoodenaed knd,dihrted ta t hk larfe vohma of 
arater. Io t t e triple-efTect ty«t«m th* eoocentratcd, eoo­
denaed vapor coUecta in the teeood aad third panA T I M 
coodenaate it qttite hot, acid, and sterile. It would be es-
peQ;i^-r tu treat t t e large volume of waste from t t e linglfr-
cHects, since wevenlt acres of trickling filten would b* uauja' 
aary. Tte 10 miOioo gkQaot of waste tevt aa oxyfw da-
mand (2CV-day) of approximately 140 p. p. to.; eottaequaatly 
it ihoukl te treated in aocoe way. A itady ha* been mad* 
uf t t e c o o c n t n t e d bqoor from t t e triplc-e0eet paaa to 
indirate t t e aourcc of thia o s y v s demand. 

Bouha of Mich attadiM are ihown m Tabia I IL la tha 
first aeriea it i* nutad that there ware aot r t lnnaat I B M H 
of aoo-volatil* aoiid* which greatly 
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aad t a i t n n 1 * _ r n < i J J ' ' t a n a a t a Ts»a« Catoctsd f fwa PliM aad fcria* ! 

ao7 

<»MaBadofttefoi>d»naat«'. Ia tte aecoiKl ariea it ia apparent 
1 ^ tter* ware practically ao entraiaaeot IOMM; therrfwa 
* ^ <»7S*a d*mand i* dta letinfy to vapar IOMCA A wiU 
b« tetod that acidt M>d alcohol, a n aataly ivpoDiii* for 
tb« a x r v ^ dmaad. Tte aetda aad afeohok U T « been 
MpMtodMdidHitiSed. Tte KMBha a » too d*tailed to be 
l * * w « , hot m brief, propaonie aeid mate* np more than 
Mte-hAir of the Tolatile kdda, about oae-third it *e«ie acid, 
a ^ t t e Nat ia butyric and rakrie aeid*. Of tte aleohob, 
•thyl aJeobol make* up 85 to 90 per cent of th* total, with the 
twaaiadar propyl aad h i ^ homoli^A 

A father atody it required aloeg the* UDM to detennme 
whrthac tharc ia any rabe in tte recovtry cf ttea* lubstanee* 
tram the enndeiaed vapon, amotmting to 400,000 gaBooa 
P«r day. A laboratary itudy ha* b*en made ef tte per-
centAce of oxygen demand of tte nbatanee* rtit^Tltng irver 

ta tte 'Ixteh" proees 
of diattQatioo. i n thi* 
proe*dar* 600 ca. of 
*leepwat*r w«r* di*-
tiOed m tte laboratory 
ondor Tacasm aad 00 
ee. fracttaB* ooaaetad, 
OB each ef wUeh the 
oxygen deiaaad waa de­
termined. Tha MKilta 
are ihowa ta Tahta IV 
and Pigur* 1 It i* 
qjuite mten*ting to note 
ttet 80 p*r eeot of tte 
oxygeo iVmand loh-
ataneei dietilWd orar 

ta th* firat 15 per eeot of tte distillatA If it were poaa'ble 
to Mrip off a amaO portioo of tte coodeosed Bquot* ta thia 
way, t te populatioa equrralent of ateepwater vapor lo**e* 
eoold te reduced by about 32,000, whidi would probably 
obriato the mjceaaitj for biological treatment of th* rvmatning 
Tapors. 

Taht. rr—M«tea.lcal OirtM D.aaad ml Cp.diau* a tas . a ta r 
Vaa-r* 
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Tte aaalyiM of •terpwat*r vapon ihows m Table III 
iadiewto IhAt v«ry littl* aitrogeo ii preeaot Tte laM cf 
mjwm iwiaaij abown ta n g n n 3 ia typical of aarfoahydrato. 
laaMa. a* fovad pi*ilua*>j by oa* of ' te writafa* 

Th*re i* no tppreeiable aeooodary atag* aad very littl* ia-
enaM after tte fifth d*y. 

Wa*h-WatM Lea*** 

Refinery waib-water la**H *aioQBt to approzimateiy SSO,-
000 gaOoo* per day, with a 5-day B. 0. D. t t about 700 
p. p. m. Tb* pH i* appradmateiy U , aad U wten dihited 
with an ecjtaal rohime of water from the dntnaft eaaal. 
Studir* of aeratioD of thi* waate aad treatBMtt by tha aeta-
Tmted liudge proeea gave very iiiiaiiiiiiarfiil MihA Tha 
wa*t* wa* too hot aad too add, aad *T«O wfaea dlutad with 
eaaal water it waa tmpoiaSil* to prodae* a latiafactcry aeti-
Tated ehidge. For MiWal yaara a anall triekliag flt«r haa 
baen doaed with thi* WB*te. Tb* rMoh* indicate that it i* 
Dot poeiibie to haa<S* thi* Uqttor *acee**ful}y when «»-
diluted, btrt wheo diluted with aa equal Tohuaa ef eaaal 
water quit* meeeaiful raaitta have been obtaiiad at a rato of 
1.5 m. g. d. (mHUoe ttlkn* per day) per aera. Tbe oiyffan 
damand waa reduced man than 90 p«r cent; eoaaeqaaaUy t te 
popnlatioo tquivaleot cf thia waste can te redoeed aboat 

ujooo. 

l a 

i 

1 
a 

1 

/ 

/ 

/ 

» 

/ 
f 

» 

^ - ^ 

. 

—^ 

• a • " " " •B 1 

^ 

m 
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Tbe reault* cf aH oer -work oo theae reaidaal waatM indicat* 
that it may te poaaible to lowar tte popolatiao aquivaleat to 
30,000 or leaa It ia believed by both t te Cora Pradacta 
Company and the Sanitary Diatrict that thit wiD te aa 
outstanding example of waste recovery, with probably a 
higher percentage recovery than hat rrer been aceompiiahed 
oo auch a Urge icak. 
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alwly of ladividual waalea haa iMd to tte adoptiae of BKhoda 
for *lMaiiiatii.»ii ar aaitraUaatiua of tte ohi*etiooabla eoe-
«itU*BtA 

Tte Cahuoet Treatmeot Wori* of th* Sanitary Di*triet 
of CXicagu has nxe in operatioii tiace 1933. It taeludea 
thirty Imhofl tanks u**d for ledimeotatioo and two ra-
Modekd tanks uaed for activated tludg* treatment Tber* 
i* abo a trickling Sher 0.75 acre ta araa. 

tetredttctioa ef ^atet aad Oya Waate* 

Very sucoeeif ul resuh* were obtaiaed fToa th* op*ratloo 
of tte plant antn tte lewan from th* 8h*rwi&-Wniiam* 
Paint Company a«re eocxiwcted to tte tat*r«*ptiog M««r 
feeding tte treatment workA ta f̂ I sAt t l l In Deeam-
bar a noticeable detcrioratioo in tte q u a ^ of the actiratad 
ahtdge and trickling filter afflueott wa* aotie*d, aad thit b*-
eame more aenous in January, 1925, and lueeeeding mootte 
Some reeuhs of anal>-ae* of trickling fih*r elBueot aad ntM 
of fihratioo are plotted ta Figure 4, before aad aftar the 
tatroductioo of tte Sherwia-WUIiaaa waatea There WM 

Ik tacTMMd froM 0J7 to MO atUe t*el p*r 
aftor tte waatM appa^d. 

Tte tnalyM. showed that A* i l « * f ( * • 
maka th* Mwafi ««idMaWy • « V ' ^ L „ 
l « t of diaolred o«y»e«>. «»«•»- * * " "^^^ 

Katar* *f Wa*ta* 
^ -

TUCATtCNT « « N M 

HUJMtS WkSTT Otl 
FV.TW 

( JOWCAMC |wn>OCUl| I al t t eya r . 

\-i-^-±Jf 

i « t oc (Bseofrea oxy^n, " ~ • _ , j.u>—a — 
JTiraa tte bacterial oootaot in tte rawte**^ ^ ^ * * * * P ^ 
^ t a S ' I f t L n U ) . WSaa ti^A^ J S ^ L a ^ A . 

of •oosidBabl* «Jf«r Haui t . 
I Company did aoi bar « " • « l f t ^ ^ ^ J T * cf tte aolf ur dioaidi »a* ktar daecterad ta t t e *««naa 

produead M a by-product froM th* •nffooatsoo of 
ta tte maaafaetaie of betA-oaphthoL 

' f^J--
• • > > • 

T t e pea t variety cf prodaeta aad proeeaMe ta th*fM(«>y 
Bade it seceaaary to im tal igi I* the io«rce a a d a fa ia r to r 
afanwait*A T t e of oraatioo deared wae oUainad ta M M 
aaaM frcai t t e reeorda of thi eompADr, but Boali;^ froai 
Vigiap aad aaalyaM of waata M dMLharg*d. T W B O * 
iaportaat waM« wan fooad to b* M foOowa: 

0 ) Brtfak aeid waata heH t te MaarfBCtare «tf > • » • 
txaaia* tie 4 te tefml *<fiairtrBrty. T t e total dtadMcai 
a v t n e a 40,000 gaBow p a 34 hoaa. ecatalMi^ 18,000 p o M & 
of self a k. acid, approxteauly a S per aist tehstjoa. 

O) W a t a fat» the M t a ^ t . ^ cl >Mk gieaa eeaaahi 

^ t te Tmm, aaaafir ia t te wlatcr aad Mfiag- V t e a I te p d 
' - - r— ' I "-- ' - " " - i r r r - - ' i i i i - •] irtTTTljil w 
par M hean. rratsinli^ faoM 90 M IW a w a * of tiypiA *a Ca 

ad TOO to aOO p o o d l sl anaaie M A«(V 
(S) Tte s a r a af i ^ f v Aa id t a t te WMM I I M H I heM t t e 

r t al beta-twphthoL la tkk psocca [ ^ " i l w i ta 
wtth arifatk aesd aad t te arifraatka a i i s t an ta 

Bttrefiml wMi todtea kjikniiih. The fltrate e a a t ^ ^ H 
sodiua aulfiu b dteAatrd to tte t n a r . a 

. . ^ , ^ ^ 
*~^'— tunia a uia-iam-o ID la . s m r . a . V ^ B M • • « • . winnr 
BaoeapaMheOT.piH3a00Baa««fwaah«Ma. TteeeM-

^ ^ 

tWnvTts i wTHATii 

la 

(4) Other wastes art toe • la i in ie to . 
iMarad to te ol Icsaa Miportaaot with tegaid to thair i 
ptocaaaa af sewagt tnatMcat. Bjchty-oolarad ' 
cter«ed tram t t e awanfarurt «l hschssa; SL . . 
ponds el isad p«r day IroM tte whitt laad 4(par 
irca. aad ehrcaaaa froa iaa taak pigaeau; aadlafvii 
ol weak water iroa afl de^artasBtt. 

T t e Toiom* cf waatM wai aaaaured ta tha two L 
a w e d t te plant ta Jnac, 1990. Tb* total T o l a a M M faand 
to te 1.33 B . g. d.; tha waata waa hi^ity aeid, aad eea-
tataal moat, if not all, of t te lobataaeM tated ahofo. T W 
total vohnaa at t i a a it 1 0 a . g. d. M e a a p a n d with O a 
foaowing flow* of *Mraga pha waata at tha O i l a a a t T i w h -
meot Works: 

W-aA 
MM ^ ^ M . l 
MM ^ 4 1 . 1 

a derided IniraaM ta orgaak aad ammmia nitrogen aad 
deareae* ta ni tr tu aad nitrato aitrofao following t t e ia-
tatMlaetioa cf t t e waaea 

TW tflaet oa t t e aetfvAtad Atdga prooea wa* e r a i n a n 
TW aMMiat «f aewact tr«*Ml ta OM ef tfaeM 

I had to h* iiaaeaid r R a i l O t o l i > K . s . d . , a a d t W 

AddWaeMa 

Analyxa of the aewag* at tba'tnatmeot worW Wva 
been made daily oa a 3t-hoar a.*»p<.eito, la ~̂  
tte intermitteDt diaefaarfi of waatoi (roa tW 
liam* Workt, two 34-hour ti*ts wen aad* ta which 
wen collected and aaalyaad m r y 10 ataatoA B 
ooc of thea teat* ar* abown ta Fifan S. 

Tte add liquon wsa diathargid ta lia bat*hM, eaeh 
over a pwSod of I'/i WOTA Tte time ef low to "*-
meet works varied, M showa, b*tee*o 3 lad I ' / i *" 
tfKt of tte waMM ea th* pH. aftakaitjr, aad 
teat it ahowo ta !>(«* 5. Th* pH ftayMatty 
m.wi thaa i i t a i i i aa l tO ; tWilktWity (to—lWt*M 
waa tieqiaBay ataaoat i •|ilHilj Ii 11, aa i tW 

•hntja 
t i 

1W 

to 
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SaMl* WaatM 
Tte «uitii<- muiea are quite alkaline aa diaeharfrd aad 

wlien ililui.'l in tha awer. TV aiiKxint of lulfur dioxid* 
pmriit 1.1 (utfivirut to ua* up an appreciable amount of die-
aJ\Td iitysen; ronar^u*nU.v, it i* oooaickrod deairable to 
rveknw tte Milhte liquun from tte sewer. Ttey can protebly 
l« uini I'l̂  DTUtmlisalioa of aeid sutfuoatioo liquors, with 
libmiiofi , i sulfur diuxxle. which can te tbaortied in 
u nriTrwA/A-, ot dudi&rgrtl through a high stack. 

Otter Wl 

It it probable that ao tnataMot of tW oCWr a 
cLargBd from tte plant will te aeoeeiary if tW 
program can te coofioed to th* three waate* deaerfiwd abore 
With a total volume of ooly 60,000 pBoM tW aeet vii 
undoubtedly te much leM than aoy attempU to haadb the 
entire volume of waste*, amounting to 1 JS up to 3.00 a i -
lioo gsUont per 34 houra. 

Cheml(ftl Treatment of Trade Waste 
V-WMte from Wool W{ublng> 

Poatar Dae Saafl 

IM Cuaroa Sn . BaooaxT.. M. Y. 

WllOL washiwcs coo-
Ktitute a h i ^ y pol­
luting waate roi>-

sisting of an emulsion of 
lanolin aod a susprssiuo of 
dirt and bacteria ta water, 
with soap aad complex pro­
tein* ai emulaifj-ing .-NgentA 
Coasnirrahie amount* of dis­
solved oocacic nitrogeoous 
compound' ar* present. 
Soda ash-red uil soap is com-
DkooJy used in tte proves, 
Ttedisprsal of wucl washings 
viea in complexity with ttet 
of tannery waste hquon, and 
tte two ha%'e many points m 
commoc. L'nlike tannery 
waste, woul washings rootain 
materials of known value. 
Tte recuv-ery of lanolin from this waste has been practiced 
for many years. Becovery of tte nitrogenous fertiliaing in-
gredienti is practiced oo a mixed waate in Engiai>d. 

Methods of snslyxis are thoae previously used in this labora­
tory,' color readinp being thoae of th* Loribood tintometer 
for a 50.6-mm. layer. 

The exprrimental work deecribed herein inc!ud« a study 
of both acid-cracking snd eoaguistion, for the purpose of 
obtaining * subetantially clear and colorieM effliient. The 
work WIS first carried out in tte laboratory, then checked in 
a 1 per cent experimental plant 

Wash Ilowaa Operatloa 

In this plant wool ia washed by a counter-flow sj-stem. 
In tte mi-iming tte bowls are filled arith freah water containing 

p and soda ash. A. the day progreases, t te wash wster 
liectKnes more and more eontamiiuted snd from time to tmie 
soap-soda ash tolutioo is added, thus causing an overflow of 
waste. Tte total dsy'< -ILtrharge is 45,0nO gallons, largely 
late in tte day when tte bowls are dumped. About 30,000 
galloos of circutstion water are svailable. Sjanilar^- waste is 
handled by a aparaf; system. Analysis of t te waste shows 
a aeutral fat content of O.S to 1.5 per cent, and fatty acid a* 

I Pl M* k ^ « . ( t e tXTi^M W Wmur. 9 m . . 
T e a W»Wla . ' >a. kmmttmm C\tm,imi iBamm 

M t . 14 i*aa 
•Am. OromJ tutm , IA S4 11*771. 

Tte proceaa ha sin recotnmaadad to a oofahiaetioa 
ol two weU-kaowa procMsa, acid-cracUag el woal 
washlata aa4 atwmlauaa atUfate riagiil»rVia By 
coeahtolnt tbe two precMtM. wool washings teve heeo 
porihed to give aa aOaeot twltahl* for diacharg* toto 
ttraaat* or fer re-ae*. 

Ia t t e pcoc*** a* eotHaad, coarse Art to Irat settled 
la datrlto* chaaahera. By tree fm ant with alwMlaasB 
solfata, fata, BSM*. aoapa, aad to* din are i-aasotad aa 
a shidgs, wtUch reqatra fiiiiha traatmaot. Part el 
t te altfBgeBoos a a f Isto are raaovad to thto afatdga 
aad t t e i intalntir are to/t ta tetatteo. aohataattaOy 
aO af t t e petaah raaaiae to tte aoluttoo, which to 
soitabia for T*-t&M ta wool aashliig or for dlacharga tato 
t te rivar. Thto watar to ap^araotly clean AlwmhiuiB 
tatfata to iau>vaad fdr ra-oae. Dagraa to obtain ad. 
Nitrogenous fertiUaer atateiial may te a by-product. 
Tte coat ol traatascot to not graatcr than tha vaha ol 
t t e by-prodocts racorarad. 

soap, of 0 J to 0.7 per 
Tte avcraga vahw ia aboat 
1.1 per cent Beatzal Iat and 
0.33 per ceat aoap. Table I 
showi data oa the waste 
throughoot a typical day. 

pro-

U 

. i i a 
I. Mu.. . yt^. 

Proueaia ta i 
poaed foBow: 

AoB-CAsciiwg—^Thia 
tte timpleat »ad aai 
uaedmethotL I W 
only partially pariftad. 

Qtxnxnvata voa Lum-
ux—la thia proeaM tte waato 
liquon a n settled to reawve 
grit, heated, aad lfll^li^l^ai 
lanolin i« reco rei ed aad a 
partially purified Isqaor ia 

discharged to tte stream. 
SoLviNT ExTAAcno.N, FoLLowxs BT Wsaaojra—Tha 

proceM is installed in two plants, but owing to t te dead a{^ 
pearanee of tte wool, high cost of operatioo, aad danger <i 
firc, it has not been a suceeaa' 

COSOCLATIOK w m A IktCTSL RrCBOXISa—Tbsl [.fULeM 
is old,' but is generally considered too expesarve for BM with­
out by-product recovery. 

Mt*cxLiJontoca MrraoD*—Theae iitchtde H—T*'"g for 
potash recovery followed^ grease removal, treatment with 
due gases, spray drj-ing, ac t ion , chlorinatioo,' and otherA 

Ssparaltoa of Grit 

Tte experimental plant was based oo 1 per cent of tte total 
day's diacharge, or 450 gallons per day. Four datritaa 
ctemben of different Himeosiocui but t te same eapaeity, with­
out baffles, were pro\-id*d in order to determioe whether a 
large, shallow ctemher or a small, deep chamber would te 
most efficient for this waste. Eaeh detritas chamber had a 
capacity of approximately 150 gaOooa to give a detaitloa of 
about 3 hours. It was teamed early m tte operatioo of tW 
plant ttet t te stepe of tte detritus etembara aad* Uttlt 

• v*.a M* ail lan. r>M«. Am imm ctea. Ca 
Am Ol»mJ Uifm . IA 44* lltMI. 

• TwM>. U l> rauM TUSM (IIMl 
• a *.fmr%. V A PMaal t.aiAa*« d i e t ) . I M . H a . 

IllStl. 
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IW pfuton. It to Htiiaeted thal lW 
p H a a y W hroagfat a s to M ar 

_ A H h o ^ tbta raaatfaa ia * ! • 
too acU (cr apttawH teadUoe* if faaa-
tMtalaatiaota a tri*kltaff fitor er * • 
aatiratod Atdfi proeaaa, it a a y to paid^ 
fai* to operate withoti telWr I 

TW I lata of aaiTvis add iaa«a« tW 
BO. etateot d IW aavaga by approai-
Mtriy 45 p. p. B., bat than be* appaf-
eatly beea ae dUkdity beeaoae d i»> 
•raaaad prottorlfca af hyJiiigm Ml6dA 

If tW ITOUMI of dtapoeal of tUi aeU 
*B*U can W aofrad ta tbii way, k wa W 
far cheaper thaa aay proeeM of awitrat-
Mtioe with t im or BaieatotM. Riahopad 
ttet rreo partial Bctrtrafiaatka aay aot 
U 

v . . : # 
• i-. 

t s 9 m m m01 t J • / « / * * tm m im t i J 4 i * 
/Ctarr JmmrM' 

r s a i r i i l at ta-MIaan laara ia 

-ial eoiut droyped at tamea to Wa thaa 5000 per cobic 
itimeter. 
Routiaa determinstiooa of pH teve beea mad* daily oo 
•oo aampiea of tte raw aewage at tbe treatment workA 
« reaolta of aoefa aosJyie* ar« plotted in Figure 6, m which 
- maTJmsTm, minimum, aad aTerage pH reeuhs sre shown 
ore, during, aad after a period arhen tte p-nitraniEne 
,Bt waa ihat down. Tte eitjetue* may teva been greater 
SB iadieated, aiaee there araa a lapM cf 4 bours tetaeen 
alyaM (with ooe spedal sample at a 2-bo(ir interval). 
VarioiM propoaaJa for eliminatioo of thia acid waste have 
es ttJM**ileied. Recovery of tte aulfuric add by conoen-
^tioo cf t te 5 per eent tohitioo would te quite ezpeiui\-e. 
sjtraHaatioo by means of lime (90 per cent CaO) would 
tfuirc 5 tooa per day, with production of 11 ton* of dry 
ieium sulfate, or 28 tona of prea cake at 00 per cent mois-
.ra. Tte lae of lime, fiHer-preesing, aod dkpnaal of thia 
••^ rokaat of sludge would te very expetaive. It woaild te 
laapar to lae limeatooe for neutralisation instead of lime, 
HJ aoeae rxperimental work nting limestone has been dooe. 

WM (oood that t te native limeatooe could te used, but 
would either teve to te ground to 100 meah or used in tte 

.imp form m a rerof-ring drum, in ord«/ to get a reaaooabie 
•uxe at aaatrahaatioo. 

After eutatdaratioe of tte nugnitude of any neutralisation 
^ueoM aad tte expeoM involved, it w>* decided ttet t te first 
«l«p toward afimiiation shoold te to try tW atfect of eqoab-
atinn of acid 'fiiirterg- Hy in-fination of s b^'inring tank 
at t te p ^ t workA Thia taak, with a eapadty of ]a,000 
I^Ooaa. te* beea inataUed, and wUl te ready for uperatioa ta 

Stodiea teve beeo Bad* of tW p o ^ -
faility of predpttatiBg eopper aod anenie 
from tte Paria greca waato Bqtson hy 
meana of fime. It waa fonsd that a ^ 
proximately 1 ton «f tha* wooid te n -
quired per day to piaritit*to both tW 
copper aad arwase, bit aboat uaa fijailh 
thi* amount wooki te Mfieaest fer tW 
copper alooe. After eooaideratiaa that 
tte amount of A«iOi added to t te aiaaw 
would te ooly aboot I.O p. p. at., it waa 
ecochided ttet t te nBxnral of 
mi^ t not te Deeeeaary,'in>e 
mTeatiptiooA partieuiariy ta 
Mtta, teve indirated ttet arsaoie ia aot 
very inhibrtrve to biologiral ^ a u n i e ef 

aewage treatment. 
It il eoochided that the copper smst te reoaoved, r;eo 

though averaging W* than IJO p. p> la. ta tte sewage. 8tttdi« 
at New Haveo, Coon., Wve iai&atad ttet erea aoall 
amoimta may tatorfere with njtrificatim. 

Inatead of aaing time for rrmoral cf copper, it it probabta 
ttet iroD filings will te oaed, similar to tte "oemeotiag" 
prooeM for removal of eoppet from aaefter taiHngA Thia 
proeeM would letovei the copper ta tte metaSie form. A 
plant win toon be installed for this purpose. 
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rPowderhoni Lsk* 

ElurUi Held L«Vs 

r pjpooM \jtv»* 
t U a p l i U k t 

LsVe Ids 
Olhtr Public Lakes 
Mtine Pi r i Liket 

Ds l Ltks ' 
L Wesl Ltke 
[ ICmball Hill Pk. Ugoon 
[ 'Like Michigan ShoreHn* 
\ Emily Psrt Lagoon 
; Wolf Uke 

STREAMS: 
f Salt Cfeek 
I Des Plaines River 
} No. Branch of Chicago R. 
t Uttlt Cslumet River 

12 
19 
58 

10 

1 
1 
1 

2 

419 
Miles 

17 
44 
16 
24 

02 
0.1 

oi 
32.4 
0.4 
6,3 10 

LOCATION 

BURNHAM r^. . - i ^ 
3 Ml. f t f O f ORLAHD ftp 
1V4 Ml. W. OF PALOS PK..-
VA Ml- S.W. Of WILLOW S 

2.5 Ml. S. Of LA GRANGE 

PARK RIDGE 
PARK RIDGE 
ROLLING MEADOWS 
CHICAGO 
SKOKIE . . .. . 
CHICAGO 

CRAWFORD COUNTir 
LAKES: 

EQtlong Ci(y,Psr1i_lskt. .. 
STREAMS: 

f l l o . Torti Embarrsi t : 
l.Dnbarrsj Kver . 
tJfibash Piytr „ : . . . " . i . ! 

CUMBERLAND COUNTY 
LAKES: 

ClsksRiftpon (Is f ^ _ f . 
EJ^oî ross Cfy lsk* ' J ^ 

STREAMS 

Acres 

.Le 
Miles 

.4 
13 

. 3 5 

Acres 
*32S 

9. 

4 
IS 
40 

0.6 • ^ .PP.LPNS . . . _ _ . 

45.0 
'IJD 

T : :•'•'- -. 
~-

3_MLX0f NEOGA 
55 MJ,X OF MJHTR^ i 

ZJSSBJ 
Miles 

i"wt_')- • . T ' ' . a r - ^ 

£3Sl 
i.\i^i] !tt^\J}:JJJJ(: 

'^ 
DEKALB COUNTY 
LAKES: Acres 

STREAMS: lis 

t^^fW^^xJ^f^iL 

•;:• 

.:^3? 

• n «^« 

DEWITT COUNTY 
LAKES: Acres 

cry:; .H.VT>. tm^^ Ttyflrt:- 3 1 I¥I Z?! Z8 

:ii£;it. 
i A J t l : 

STREAMS: Miles 
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